Compounds containing single Molecule Magnets (SMMs) are composed of a lattice of molecules or clusters whose collective ground-state spin S is associated with strong intramolecular interactions (essentially ferromagnetic as in Mn 12 , Fe 8 with S=10 or antiferromagnetic as in V 15 with S=1/2). SMMs are considered as promising systems for quantum information processing because they can be self-organized in 2D or 3D networks, while their relatively small size (~1 nm) makes them good quantum objects with weak selfdecoherence (which is generally non-controlled as in e.g. superconducting qubits). On the basis of both experiments and theory one can predict phase coherence times τ 2 = 100÷500 µs in the SMMs V 15 [1] and Fe 8 [2] provided that nuclear spin-bath is absent and temperature and magnetic field are optimized. However, this takes place only in the absence of microwaves or when their application is confined to a short pulse sequence (as in τ 2 measurements by means of the Hahn spin-echo method). Continuous application of resonant microwave field produces nutations of the spin magnetization (Rabi oscillations [3] ). The relaxation dynamics of the spin system in this transient regime changes drastically. For a dipolar-coupled system of electronic spins, the Rabi time R τ can become several times shorter than τ 2 [4] [5] [6] . In-depth studies of decoherence in the presence of a sequence of short microwave pulses (as in a quantum calculation sequence) should allow testing these predictions. As opposed to common knowledge [7] , under condition τ R < τ 2 , the utmost time of coherent spin manipulations in quantum computation will be limited by R τ rather than 2 τ , and oscillations disappear if τ R is less than the oscillation period. in the external hexagons and by a relatively weak exchange through the bridges in the central triangle [11, 13, 14] . The lowest states of the energy spectrum are formed by a pair of doublets (with a gap of ∆ 1/2 = 200 mK caused by the Dzyaloshinskii-Moriya interactions [11, 14] ) and by a quartet (with small zero-field splitting ∆ 3/2 = 12 mK [1, 11] [15] was prepared following the method published by us earlier [1] . Variations of both the phase and spin-lattice relaxation times were measured vs cluster concentration ( However, here we are not interested in a high degree of polarization of the nuclear spin bath requiring a special sequence of pulses, but in the relatively low degrees of depolarization of the electronic spin bath after a single Rabi pulse. Such a depolarization leads to the strong decoherence mechanism in V 15 SMM which is seen and investigated here for the first time.
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Because of the zero-field splitting ∆ 3/2 > R Ω , at a given field, only one of three possible S=3/2 transitions in each V 15 cluster is actually induced by the microwave field, and we can use an effective spin-1/2 approximation. The Hamiltonian of this "central spin" [19] interacting with static and microwave external magnetic fields and a large number of nuclear spins can be written as follows (in units of Planck constant):
, , 2 cos 
(here ( ) ρ ω is the distribution density of nuclear frequencies) that depends on the average local field e σ produced by the neighboring nuclear spins at the site of the central spin. At the moment t the fraction of spins in the spin packet that are still coherently driven by the resonant microwave pulse is 
where ( ) g ε is the spectral density of electronic spin states. At short times P(Ω,t) ~ 0, and the time-dependent term in expression (4) 
